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Soil and litter samples were collected from the playa, playa fringe and bajada zones of the Jornada Validation Site. These 
samples were analyzed for their seed content, special attention being paid to spatial distribution. At the time of sampling, 
there was little litter on the soil surface, and the litter contained only a small proportion of the total seeds present. 
INTRODUCTION 
umerous studies have been made of the seed reserves in 
arable soils and in improved grassland, but prior to this study 
very little information was available on reserves in desert 
soils, either in North American or elsewhere. This project was 
initiated in 1971 to develop methods for estimating seed 
reserves , and to inventory the seed reserves of validation sites. 
Previous reports have appeared under the names of Goodall 
et al. (1972) and Childs and Goodall (1973). 
OBJECTIVES 
This project has as its purpose to obtain estimates of the soil 
seed populations in the Desert Biome Validation Sites, and 
also to provide information on their spat ial distribution . 
METHODS 
FIELDWORK 
The sampling of Jornada soils, with which this report is 
concerned,was completed in July , 1972; it was described in 
the previous progr ess report (Childs and Goodall , 1973) . 
During the year under review, field work was limit ed to 
acquainting a new technician with the vegetation and 
topography of the sites, and to collecting samples of seed from 
growing plants for identi fication and for germination tests . 
LABORATORY TECHNIQUES 
The laboratory techniques remained relatively unchanged 
from the previous year (Childs and Goodall, 1973). An 
occasional spot-check by microscope of the soil remammg 
after flotation determined the efficiency of the potassium 
carbonate method. A second flotation in zinc chloride 
solution was also used with samples from each of the three 
zones to check for heavier seeds missed by the potassium 
carbonate flotation. In no case were additional seeds 
discovere d by this second flotation. Soaking in Calgon 
remained a part of the procedure although the soils were 
generally quite coarse and contained few aggregates. 
Tests for seed recovery (DSCODE A3UGE31) continued to 
give results around 90 % . For some species from the Jornada 
site, supplies of seed for recovery tests were not available, and 
in such instances seeds of the same genus and comparable in 
size to the species in question were used. 
The total number of 100 cm2 samples from the Jornada site 
which were analyzed was 64 , of which 25 were from the 
bajada , 22 from the playa fringe and 17 from the playa itself. 
All were divided into four sub-samples representing different 
depths (0-1, 1-2, 2-5, and 5-10 cm), and samples of surface 
litter were also included where it was present. 
SEED IDENTIFICATION 
A _partial seed herbarium for the J ornada site was furnished 
last year by Dr. W. G. Whitford, Coordinator of the J ornada 
validation study. Additional assistance in identification was 
supplied by the Intermountain Herbarium at Utah State 
University (Arthur Holmgren, Curator) and Richard 
Spellenberg at the University of Arizona, Tucson. 
Three publications were found particularly helpful in 
identification: Kearney (1951), Musil (1963) and Parker 
(1972). 
Table l. Seed distribution by depth at Jornada site: Bajada (A3UGE32) 
Surface Litter 0-1 cm 1-2 cm 2-5 cm 5-10 cm All Deeths 
Samples Samples Samples Samples Samples Samples Mean 
where Seeds where Seeds where Seeds where Seeds where Seeds where seeds 2 Species present counted present counted present counted present counted present counted present per dm 
AmCll"anthus spp. 0 0 l l 0 0 l l 0 0 2 2.4 
Chenopodium spp, 0 0 0 0 0 0 2 2 0 0 2 3.1 
Descurainia pinnata 2 2 3 8 7 31 6 19 l 4 13 10.9 
E r iogonum s pp. 0 0 l 1 0 0 0 0 0 0 1 1.2 
Euphorbia micromera 0 0 10 29 7 12 6 17 l 2 17 7.0 
Euphorbia spp. 0 0 1 3 l l 2 4 0 0 2 9.6 
KaZZatroemia parvi[Zor a 0 0 1 1 l l 1 1 0 0 2 3.0 
LCll"rea divari.cala 0 0 4 4 0 0 0 0 0 0 4 l.2 
Mentzelia spp. l l 2 3 4 4 2 8 0 0 6 6.4 
PortuZa a olerace a 0 0 0 0 0 0 l l 0 0 1 3.6 
Sida spp. 0 0 0 0 0 0 0 0 l l l 6.0 
Sporobolua cryptandrus 0 0 l l 2 2 0 0 l l 3 3.2 
Species A 2 4 14 79 14 97 9 37 5 17 16 28. l 
Species B 0 0 l l 0 0 0 0 l 1 2 3.6 
Species C 0 0 0 0 0 0 l l l 6 2 19.5 
DETERMINATION OF BULK DENSITY 
Bulk density data , required for conversion of seed counts to 
density estimates, were taken from a report on the Jornada 
soils by Southard (see Whitford, 1974): 
Playa 1.5 
Playa fringe l. 72 
Bajada 1.2 
RESULTS AND DISCUSSION 
The present progress report is limited to the analyses of the 
samples taken from the Jornada site. The three distinct areas 
there are treated separately. 
DEPTH DISTRIBUTION 
The distribution of seeds with depth (to 10 cm) is shown in 
Tables 1 to 3 (A3UGE32). It will be noted that two of the 
species have not been identified, while others have been 
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identified only to genus . As germination tests proceed , more 
precise identif ication may become possible. In these tables , 
for each depth, both the number of samples in which seed of 
the species in question was found , and total number of seeds 
count ed , are recorded . In the case of the surface litt er samples 
(occurring at the season in question on the bajad a only, and 
only in five out of the 25 areas sampled there), the whole 
sample was analyzed, and henc th e count s refer to 100 cm2 
per sample. In the deeper samples, a sub-sample of 100 g of 
air-dry soil was analyzed; hence the count must be multiplied 
by the bulk density and by th e thickness (in cm) of the soil 
layer in order to arrive at a comparable estimate on an ar ea 
basis . Th e last two columns of Tables 1, 2 and 3 give th e 
numb er of samples to 10 cm in which seed of th e species in 
qu estion were recorded at one or more depths , and an 
estimate of the mean number of seeds in th ese sampl es 
expressed for an area of 100 cm2. 
The differ ent distribution of seeds with depth is analyzed 
further in Table 4. Here, the seed counts for the more 
abundant species are brought together for each of th e three 
areas , and a X 2 test ( with 3 degrees of freedom) is used to 
Table 2. Seed distribution by depth at Jornada site; playa fringe (A3UGE32) 
0-1 cm 1-2 cm 2-5 cm 5-10 cm All Depths 
Samples Samples Samples Samol es Sampl es Mean 
where Seeds where Seeds where Seeds where Seeds where seeds 2 Species present counted present count ed present co unte d prese nt counted present per dm 
Amaranthus spp. 4 7 3 12 3 10 2 2 8 12 .69 
Cassia bau.hinio i des 0 0 1 1 0 0 0 0 2 3.44 
Chenopodium spp. 18 331 19 306 16 223 16 167 19 193. 79 
Desaurainia pinnata 5 6 4 17 4 6 0 0 6 11. 75 
Eriogonum spp. l 7 l l l 2 0 0 2 6.88 
Euphorbia miaromera 5 7 6 15 2 6 l 3 9 10 . 15 
Euphorbia spp. 5 6 3 5 2 6 4 5 6 15.88 
KaZZstroemia parvifZora 3 3 5 6 4 6 l l 10 5 .51 
!.fentzelia spp. 2 2 4 5 3 4 l l 8 5 . 15 
PortuZaaa oZeraaea 2 2 3 6 3 4 2 4 6 11 .39 
Sida spp. 1 1 1 1 1 10 0 0 3 18.34 
SporoboZus aryptandrus 4 20 7 35 6 25 2 2 10 24.08 
Species A 3 2 4 6 2 2 0 0 6 3 . 15 
Species B 0 0 l 2 0 0 0 0 l 3.44 
Soecies C 0 0 4 6 2 4 3 8 7 14 .1 7 
Table 3 . Seed distribution by depth at Jornada site; playa (A3UGE32) 
0-1 cm 1-2 cm 2-5 cm 5-10 cm All Depths 
Samples Samples Samples Samples Samples Mean 
where Seeds where See ds where Seeds where Seeds where seeds 2 
Species present counted present co unted present counted present counted present per dm 
AmCll"anthu s sop. l 1 0 0 0 0 0 0 l l . 5 
Cassia bauhinioides 0 0 0 0 3 3 l 2 4 7. l 
Chenopodium spp, 5 41 6 69 6 75 5 44 7 118. 9 
Desaurainia pinnata 0 0 0 0 1 1 0 0 l 4. 5 
E:.'r iogonum s PD. 7 66 7 36 4 14 2 4 8 64.4 
Euphorb ia miaromera 2 2 l 1 2 2 0 0 4 2 . 4 
Euphorbia spp. 4 7 3 7 4 5 0 0 8 5 .4 
KaZZstroemia parvifZo ra l 2 0 0 0 0 0 0 l 3.0 
3 l l l 1 l 1 2 9.0 !,:entzelia spp. 1 
?01•tu Zaaa o ZeraaPa 5 278 5 298 4 212 5 64 6 383.0 
·;ta spp. 0 0 0 l 2 4 1 1 2 13.9 
cporoboZus aryptandrus 5 20 8 43 7 23 5 19 10 34. l 
Xa,ithi um strwnarium 1 1 0 0 0 0 0 0 l 1.5 
Zinnia grandi fZora 2 ?. 2 2 0 0 0 0 4 1 .5 
Species B 2 2 1 3 l l 0 0 5 2.4 
> 
all -0 .. 
n 
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Tab le 4. Seed distribution by depth at Jornada site (A3UGE32) determine whether, for each species, the 
differences in density with depth can be regarded 
as real. It will be noted that, in all cases except 
three of the less abundant species in the playa 
fringe , the differences reach significance, and in 
most cases high significance. In almost all cases, 
the den sity below 5 cm is considerably less than 
nearer the soil surface. In most cases the 
maximum concentration is between l and 2 cm 
and in 5 cases out of 15 the difference in 
concentration over that in the surface soil reaches 
significance . 
Species 
Number of seeds in samples of equivalent weight: 
0-1 cm l-2 cm 2-5 cm 5-10 cm x2* 
BAJADA 
Descurainia pi nnata 
Euphorbia micromera 




Des urainia pi nnata 









































p = .05 
p = . 01 

















































The different species do not have the same 
vertical distribution in the soil. Analyzing each 




x:2 = 51.01, 18d.f., 
x:2 = 97.73, 12d.f., 




Thus , in each area the depth distribution differs 
with the seed species. 
Tabl e 5 . Proportion of seeds at different depths at Jornada site; 
bajada (A3UGE32) 
In Tables 5 to 7, the distribution of seeds by 
depth is recalculated, taking the depth of the 
different soil layers into acount, to show the 
proportions of the total seed population (to 10 
cm) occurring at the different depths sampled. It 
will be noted that, at each site, one-third of the 
total seeds are found between l and 2 cm below 
the surface ; a little under one-third are found at a 
depth less than 1 cm; and only about one-tenth lie 
below 5 cm. 
Percentage of total seeds at: 
Speci es Surface 0-1 cm 1-2 cm 2-5 cm 
Descurainia pin nata l 7 26 49 
Euphorbia mi romera 0 27 12 51 
Euphorbia serrul.a 0 18 7 75 
Kallstroemia pa:rviflora 0 25 25 50 
Larrea diva:ricata 0 100 0 0 
Mentzelia spp. 3 10 12 75 
Sporobo lus cryp tandrua 0 12 25 0 
Species A 1 22 26 29 
Species C 0 0 0 B 
All species 2 31 37 22 
Tabl e 6. Proportion of seeds at different depths at 
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Comparisons of samples taken in the 
interspaces between shrubs, and under canopies 
of different shrub or tussock species, are 
presented in Tables 8 to 10. The number of 
interspace areas or canopies sampled is shown, 
and also the total number of 100 cm2 samples (to 
10 cm depth). The seed quantities recorded are 
estimates of those contained in such a one-liter 
Table 7. Proportion of seeds at different depths at 
Jornada site; playa (A3UGE32) 
Species 
Cassi a bauhinioid es 
Chenopodi um spp. 
EriOgo num spp. 
Euphorbia micromera 
Euphorbia serru l.a 
NentzeZi a sop. 





A 11 spec1 es 
Percentage of total seeds at: 

















































Table 8 . Estimates of seed numbers per sq . dm under different canop y 
spec~es· bajada (A3UGE32) - - - -- -
Canopy Species : 
No. of canopy 
individuals : 
No. of l sq. 
dm samples : 
Seed species 
Ama:ronthus spp. 
Chenopodiwn s PP. 
Descu.1'<linia pinnata 
Euphorbia micrcmera 





Soeci es A 




























































Tab le 9. Estim ates of seed numb ers per sq. dm un der differen t canopy 
species; pl aya fringe (A3UGE32 ) 
Canopy Species : 
o. of Canopy 
i ndivid uals : 





Desc:.iroin ia inr..ata 
Ei,.iogor;ur; spP. 
E::..i;-r.orbi .,-~cr0f'1e1Yl 
Et(: .. ;!orbia sop. 
X.:z:: ~ =roe-ia r;,a.r-,:: :·:ora 
F'orr---' ~.,.1 oZe'racea· 
~porobolus <!ryz:,r;ar.dr.i 
Spec ·es A 










































































Tabl e 10. Estimates of seed numbers per sq. dm und er different 
can opy species; pla ya (A3UGE32 ) 
Canopy Species : 
No. of canoov 
individuals: 




henopodiur s or. 
De cwrain ia ri nnata 
frior;onur spo. 
EuphOrDia. f'"i ror. era 
Eu horb£a spp. 
7.o.-l lstroe"ia , a_1•vi_rzora 
Porr;ula a oler~cea 
Soorobolus c!'yptar.b.i:; 
s·oec i es A 


























































Table 11. Total seed populati on per sq . dm unde r different types of canopy --
analysis of variance (A3 GE32 ) 
Area Source of Variation d.f. S.S. M.S. 
Bajada Bare ground vs cover l 20.94 20.94 
Between cover types 2 30.07 15.04 
Bet ween cover individualsx within types 7 83. 20 11 .88 
Within cover individuals 14 124 .88 8. 92 
Playa fringe Bare ground vs cover l . 31 .31 
Between cover types 3 840.63 280.21 
Between cover individualsx within types 3 61.12 20.37 
Within cover individuals 14 181.74 12.98 
Playa Bare ground vs cover 50. 51 50.51 
Between cover types 2 584. 13 292.06 
Between cover indi idualsx within types 4 421.94 l 05.48 






volume of soil, obtained by multiplying the numbers 
aclually cou nted in sub-samples of 100 g by the bulk 
density, and by the thickness of the soil layer represented. 
Wher · ~urface litt er occurred, the number of seeds found in 
the 100 cm2 sample was added. 
The com parisons among canopy types were tested by 
ana lysi~ of variance, the results of which are given in Table 
11. For this purpose, seeds of all species were combined, and 
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the density per dm2 was subjected to a square-root 
transformation. It will be noted that, unlike results at other 
locations (Goodall et al., 1972; Goodall and Childs, 1973), 
there is no significant difference between the seed 
populations under cover and in bare ground. As between 
different types of cover, differences reach significance only 
in the playa fringe, where the ground under Hilaria mutica 
has a particularly low seed population. 
Table 12. Total seed population at different distances from the center of a 
~hrub canopy, Jornada (A3UCE32) 
POSITION UNDER SHRUB (OR 
CRASS) CANOPY 
Comparisons were also made 
between the seed populations (total-
led over all depths) in soil at different 
distances from the center of a shrub, 
or a grass tussock. Samples were 
taken within 10 cm of the center, and 
then at distances increasing by 15 cm 
until the periphery of the canopy was 
reach ed. The results are tabulated in 
Table 12. 
0-10 cm 15-25 cm 30-40 cm 45-55 cm 
Canopy Species No. of Seeds No. of Seeds No. of Seeds No. of Seeds 
Samples per Samples per Samples oer Samples per 
sq. dm. sq. dm. sq. dm. sq. dm. 
f>roaopi glanduloaa 6 65.6 6 41. 2 6 44.6 6 38.3 
Fa Uugia par•adoxa 2 32 2 48 2 17.5 1 3 
Iii Zaria muti a 3 94 3 101 1 2 1 1 
r:phmlra ir•iji,r a 2 28. 5 2 27 2 26 0 0 
Yu C'rl ~ lata 1 78 1 44 1 88 0 0 
Larr>ea divariaaia 2 14 2 6.5 1 1 0 0 
Tab!· 13. Effect of position under a canopy species on seed density, Jornada site 
(A3UCE32) 
Locality Canooy Soecies Canopy Number Number Siqnificance* 
Individual of 1 sq dm of 
Samples Rankinqs 
13ajada 
Pr•onopi,; g Zandu Zoaa A 4 4 .292 
B 4 6 . 134 
All ( 2) 8 10 .170 
FaZZuyia pa.Padoxa A 4 7 . 00004 
B 3 7 .373 
All (2) 7 14 . 00004 
Larrea divQJ'ia ata A 3 I) .086 
B 2 3 .500 
All (2) 5 7 .076 
Pl aya fringe 
Prooovia g landu losa C 4 11 .055 
D 4 14 . 150 
All (2) 8 25 . 042 
Ephndra trifur a A 3 7 , 718 
12 
Yue a elaia A 3 12 .230 
Hilaria muti a A 4 3 .036 
B 2 1 1.000 
All (2) 6 4 .068 
Plava 
1>y,o opin glanduZo a E 4 7 .295 
E 4 7 .243 
All (2) 8 14 .260 
t:phedra trifur a B 3 44 .228 
Hilaria mutiaa B 2 3 .875 
All localities 
Prono1•i., gZa11duloaa All (6) 24 49 .030 
l:p/l('JJ'a tri furaa All (2) 6 11 .470 
Iii l<u• · a •~u t1· All (3) 8 7 . 240 
A non-parametric statistical test 
wa performed, based on the rank 
order of successive samples along the 
radius , in respect of seed population 
of each particular species (Childs and 
Goodall, 1973; Goodall, 1974). The 
results are reported in Table 13. Only 
in two canopy individuals (one of 
Fallugia paradoxa, one of Hilaria 
mutica) was there a significant 
positive trend from the periphery to 
the center, though some other series 
of samples also suggested a similar 
trend. When the data for six 
individuals of Prosopis glandulosa at 
the three sites were combined, the 
trend was significant. 
We may conclude, as for the 
Silverbell and Rock Valley sites last 
year (Childs and Goodall, 1973), that 
under certain types of canopy there is 
a clear tendency of seeds to be 
concentrated towards the center, but 
that other types of canopy do not 
show such a tendency. 
ESTIMATES OF TOTAL SEED 
POPULATION AND BIOMASS 
Figures for the biomass of seed 
reserves on and in the soil require 
estimates of the weight of individual 
seeds (A3UCE31, 32). These are tab-
ulated in Table 14. It should be 
noted that some of these weights are 
based on very few seeds, and so are of 
low precision. 
Table 14. Mean weight of individual 
seeds; Jornada (A3UGE31) 
Species 
,\r1,lf"a>:tlzu.s spp. 
·a,· • z bauhinioides 
'i;enopod i wn sop. 
'Je aura inia pinna-ta 
EPiogo nwn sop. 
Euplzor bi a mici •omera 
Fuphor bia sc rruZ a 
FaZZs t :!'oem:'a par>viFZora 





Zin nia gr andifZom 
Species A 
Soecies C 


















Table 15. Estimates of total seed numbers and 
biomass; bajada (A3UGE31, 32) 
Species 
De cur-ainia pin na t a 
Euphorbia mic r omera 
Ment :::eZia sop. 
Spor obo Zus cryptandrus 




Per sq. m 
Population Biomass (mg) 
262 .6 2.89 
77. 9 0 . 69 
472. 4 127. 55 
38.4 0. 35 
194.2 32.98 
194.5 328. 70 
138. 9 96 . 35 
1378. 9 589. 51 
Table 16. Estimates of total seed numb ers and 














Per sq. m 

























Table 17. Estimates of total seed numbers and 
biomass; playa (A3UGE31, 32) 
Species 
Cassia ba:uhiniodee 
Chenopodium s pp. 








Per sg. m 












In calculating the total seed reserves, for the more 
abundant species, separate density estimates were used for 
bare ground and for the main canopy types, even though in 
most cases the differences did not reach significance. For 
species with a mean density less than 0.5 seeds dm-2 , 
average densities over the whole area were used . 
Canopy species included in Table s 8-10 were 
distinguished in the calculations. For other canopy species , 
the average density in all samples collected under canopies 
was used ; in no case did their area amount to more than 
5 % . For each seed species, the density in that canopy type 
was multiplied by the cover, as given in the Progress Reports 
(for the bajada , Whitford, 1973, Table 13 (p. 2.2.2 .4.-225]; 
for the playa fringe, Whitford and Ludwig , 1971, Table 1 
[p. 2.2.2.3.-9] and Whitford , 1972, Table I.B.3.a .l [p . 
2.2.2.4.-38]; for the playa, Whitford and Ludwig, 1971, 
Table 1 [p . 2.2.2.3.-9] and Whitford , 1973, Table 16 [p. 
2.2.2.4.-84]), and figures for the different canopy types 
were summed to give the population figures in Tables 15-17 . 
These figures wer e converted to biomass (air -dr y weight) by 
using the mean seed weights of Table 14. 
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